According to a new study, common gene variants increase the incidence of aneuploid embryos during pregnancy [1] . The maternal-effects variants affect the fidelity of mitosis during early cell divisions, and apparently occur in a gene involved in chromosome segregation.
Abnormal chromosome numbers are found at high rates in human embryos-approximately 75 percent of IVF embryos, for instance, are at least partially aneuploid by Day three. Many aneuploidies arise from defective meiosis of the maternal genome in the egg, but others arise through defects in mitosis during the early divisions after fertilization.
Asking if there was a genetic association with aneuploidy, Rajiv McCoy et al. analyzed early embryos from about 3,000 IVF patients and oocyte donors. The research team isolated individual blastomeres from 3-day-old embryos, and assessed aneuploidy using a single-cell microarray-based method for detecting single-nucleotide polymorphisms. These data were compared with the genotype of the mother and the father to assess whether the aneuploidy likely arose through mitosis or meiosis. For instance, aneuploidies of paternally-derived chromosomes are likely mitotic in origin, since only about 3 percent of meiotic abnormalities originate with fathers.
The researchers found no genetic link to meiotically derived aneuploidies, but they found a strong association with mitotically derived aneuploidies and variants in a genetic region that encodes Polo-like kinase 4 (PLK4). PLK4 is involved in centriole duplication and its dysregulation is known to affect chromosome segregation during mitosis. The variants had an effect when heterozygote or homozygote in the mother, but had no effect when present in the father. Also, there was no effect with maternal age, as with meiotic errors.
The variants are extremely common-present in 20 to 45 percent of various human populations. Curiously, these variants that limit human fertility also seem to be under positive selection.
